Early-life fluoxetine exposure reduced functional deficits after hypoxic-ischemia brain injury in rat pups.
Neuroplasticity after perinatal programming may allow for neuroprotection against hypoxic-ischemia (HI) at birth. The cAMP response element-binding protein (CREB) is a key mediator of stimulus-induced nuclear responses that underlie survival, memory and plasticity of nervous system. Chronic treatment of fluoxetine, a selective serotonin reuptake inhibitor, can upregulate CREB activation in the hippocampus. We examined whether fluoxetine administration before HI may protect against neonatal HI brain injury through CREB-mediated mechanisms. We found that low-dose fluoxetine pretreatment in a neonatal HI brain injury model significantly reduced functional deficits at adulthood. The neuroprotective mechanisms were associated with increased CREB phosphorylation and increased brain-derived neurotrophic factor and synapsin I mRNA expression in the hippocampus. Neurogenesis also increased because of greater precursor cell survival in the hippocampal dentate gyrus. These findings suggest that functional deficits after HI in the developing brain can be reduced by agents that enhance neural plasticity and neurogenesis through CREB activation.